The stimulation of arachidonic acid metabolism in human platelets by hydrodynamic stresses.
Even though shear-induced platelet activation and aggregation have been studied for about 20 years, there remains some controversy concerning the arachidonic acid metabolites formed during stress activation and the role of thromboxane A2 in shear-induced platelet aggregation. In this study, platelets were labelled with [1-14C]arachidonic acid to follow the metabolism of arachidonic acid in stimulated platelets using HPLC and scintillation counting. Platelets activated by thrombin formed principally thromboxane A2, 12-hydroxy-5,8,10-heptadecatrienoic acid (HHT) and 12-hydroxy-5,8,10,14-eicosatetraenoic acid (12-HETE). In contrast, for platelets activated by shear--though arachidonic acid metabolism was stimulated--only 12-HETE was formed and essentially no cyclooxygenase metabolites were detected. This indicates that physical forces may initiate a different pathway for eicosanoid metabolism than most commonly used chemical stimuli and perhaps also implies that regulation of the cyclooxygenase activity may be a secondary level of regulation in eicosanoid metabolism.